Sludge char-to-fuel approaches based on the pyrolysis III: Adding protein without dehydration.
Urban expansion has led to the accumulation of sludge, and its disposal has to meet increasingly stringent requirements. Therefore, pyrolysis has become an alternative option. However, it was still unclear which part of the sludge could be pyrolyzed to generate the product with a higher heating value, and therefore we divided sludge into extracellular polymeric substances (EPS) and cell phase and measured their heating values respectively. The obtained results showed that the high heating value (HHV) of the pyrolysis cell phase accounted for 85% of the sludge pyrolysis, and the addition of protein significantly increased the heating value of each component. Although the HHV of the pyrolysis cell phase increased by 1.8 MJ kg-1 for every 1% increase in protein, the HHV of the pyrolysis sludge and EPS increased by only 1.2 MJ kg-1. It is therefore suggested that EPS may contain substances that inhibit heat release. Properly increasing the cellular or protein components in the sludge could significantly increase the HHV produced by pyrolysis. Based on the measurement of fatty acids (FAs) and alcohol content and FTIR results, the addition of protein could increase the saturated FAs and accelerate the replacement of oxygen with nitrogen in the pyrolysis product, resulting in higher HHV. If the sludge was not dehydrated, more volatile compounds were carbonized and the HHV increased from 12 MJ kg-1 to 19 MJ kg-1. In short, since the HHV of the sludge was mainly derived from the cell phase, the HHV generation could be improved by increasing the cell phase or protein content without dehydration.